Endometriosis is a common mysterious and fascinating gynaecological condition with diverse clinical manifestations, highly variable and unpredictable clinical course with decreased quality of life. Clinically, Salvia miltiorrhiza Bunge (SMB, Chinese Danshen) has been applied to treat endometriosis and get satisfactory results. The present study was aimed to explore the effects of the extracts of SMB (ESMB) on the serum levels of cancer antigen 125 (CA-125) and the levels of interleukin (IL)-13, IL-18 and tumor necrosis factor-alpha (TNF-alpha) in the peritoneal fluids of rat endometriosis models. Three extraction methods for SMB were compared, which are the sample extracted with conventional method, the sample extracted with espresso coffee machine and the commercial condensed powder of natural products. We determined tanshinone IIA, salvianolic acid B and danshensu in the ESMB of different extraction methods. Forty female Sprague-Dawley (SD) rats were randomly divided into ESMB group, Danazol (positive control) group, model group and the sham-operation group (Sham group). After all the treatment ended, the serum levels of CA125 and the levels of IL-13, IL-18 and TNF-alpha in the peritoneal fluids of rat endometriosis models were measured using enzyme-linked immune-sorbent assay (ELISA) as directed by the manufacturer. The extraction efficiency of the ESMB samples extracted with coffee machine ranged from 600μm to 710μm was the highest. The serum levels of CA-125 and the levels of IL-18 and TNF-alpha in the peritoneal fluids of ESMB group, Danazol group and Sham group were significantly lower than those of the Model group (P<0.05). The serum levels of CA-125 and the levels of IL-18 and TNF-alpha in the peritoneal fluids of Danazol group and ESMB group were significantly higher than those of Sham group, respectively (P<0.05), and no marked difference existed between them (P>0.05). The levels of IL-13 in the peritoneal fluids of ESMB group, Danazol group and Sham group were significantly higher than those of the Model group (P<0.05). The levels of IL-13 in the peritoneal fluids of ESMB group and Danazol group were significantly lower than those of Sham group (P<0.05), and there was no marked difference between ESMB group and Sham group (P>0.05). ESMB shows promises in treating endometriosis by markedly decreasing the serum levels of CA-125 and the levels of IL-18 and TNF-alpha in the peritoneal fluids and significantly increasing the levels of IL-13 in the peritoneal fluids.
Introduction
Endometriosis is a common mysterious and fascinating gynaecological condition with diverse clinical manifestations, highly variable and unpredictable clinical course with decreased quality of life (Okeke et al., 2011) .
Waters 600 Controller (LCD),Waters 717 plus Autosampler. The chromatographic separation of the three compounds was achieved by using a reversed-phase HPLC column (Agilent ZORBAX Rx-C18 2.1 x 150mm, 5μm). 
Initial Preparations of the sample extracted with espresso coffee machine
An initial sample study consisted basically of a sample size study followed by a repeated extraction study. Plant materials were ground in a coffee grinder (De'longi, Italy). Studies were performed to compare different extraction times, and filtrate volumes for different sizes of Chinese medicine powders, in the same volume spoon. The mixed crude powders were shaken by Minor Test Sieve Shaker 230V/50HZ for 10 mins. And the powders past sieves test woven wire mesh brass BS 410 diameter (Endecotts, UK) with the aperture of 50µm, 100µm, 125µm, 500µm, 600µm, 710µm, 850µm and 1000µm, respectively. Compared with the conventional extraction method, the coffee machine extraction method only needed one step.
Different size of Chinese medicine powders were extracted by the espresso coffee machine (De'longi) for four times. Each time 80ml of filtrate was collected in the same volume beaker at ambient temperature. Then the filtrate was concentrated and freeze dried. The flowchart of the extraction is shown 
Initial preparations of the commercial condensed powder of natural products
Hot water was added to the commercial condensed powder of SMB (Beijing Tong Ren Tang Limited, China) to make the solution for analysis.
Final Sample Preparation
The solution of natural product extracted with three different methods is freeze dried. The freeze dried powder was analyzed with HPLC method. Each freeze dried sample was accurately weighed and dissolved with water and filtered through a membrane filter (0.45μm) before HPLC analysis.
HPLC analysis for SMB
The gradient elution for HPLC analysis consisted of two solvent compositions: 0.1% acetic acid in water (solvent A) and methanol (solvent B). Gradient elution was carried out according to the following program: solvent B was increased from 5 to 30% in the first 25 min, then increased to 35% till 40min, increased to 75% till 60min and then increased to 85% at 70 min. The flow rate was 0.25μl/min. The sample injection volume was 10μl. The column and auto-sampler were set at ambient temperature. The eluent was monitored by a UV detector at the wavelength of 280 nm for all the studied compounds.
Preparation of standard solutions and the calibration curves for SMB
A standard stock solution 730.0 μg/ml of salvianolic acid B and 470.0 μg/ml of sodium danshensu were prepared separately in 50% methanol. A standard stock solution 280.0μg/ml of tanshinone IIA was prepared separately in methanol.
Standard working solution of salvianolic acid B, tanshinone IIA, and sodium danshensu were prepared by diluting their original stock solutions with 50% methanol for salvianolic acid B and sodium danshensu, and methanol for tanshinone IIA, to reach the final concentrations of 73.0, 47.0, and 28.0 μg/ml, respectively. The mixed standard solution was prepared with 200ml of salvianolic acid B, sodium danshensu, and methanol for tanshinone IIA mixed together with the final content of 15.0, 16.0, and 9.3 μg/ml of salvianolic acid B, sodium danshensu, and methanol for tanshinone II A respectively. Working standard solutions and the quality control sample solutions at high, medium and low concentrations were prepared by diluting the standard stock solutions with 50% methanol for sodium danshensu and salvianolic acid B, and methanol for tanshinone IIA. These solutions were all kept in brown glass bottles and stored at −20 ˚C. Calibration curves were constructed by plotting the peak-area ratio of each analyte standard versus analyte concentration. The studied concentration ranges were 0.73-73.0μg/ml for salvianolic acid B and 0.48-48.0μg/ml for danshensu and 2.8-28.0μg/ml for tanshinone IIA.
Validation of method
Validation of the HPLC method was performed by determining the intra-day, inter-day accuracy and precision.
The quality control samples were analyzed in a set of five on a single assay day to determine intra-day precision and accuracy, and analyzed in duplicate on each of three separate days to determine inter-day precision and accuracy. The quality control samples at low, medium and high concentrations (salvianolic acid B: 18.3, 36.5, 73 μg/ml; danshensu: 11.8, 23.5, 47.0μg /ml; tanshinone IIA: 7.0, 14.0, 28.0μg/ml) were used. The limit of detection was defined as the lowest concentration of the analyst resulting in a signal-tonoise ratio of 3:1.
Establishment of the model rats with endometriosis
Forty female Sprague-Dawley (SD) rats with body weight of 140 ±20 g were purchased from the Laboratory Animal Center of Zhejiang University (Hangzhou, China). The animals were kept in a room under a 12h light-12h dark cycle and environmentally controlled conditions of 22±2°C. The whole protocol of the study was conducted based on the National coffee machine) >125-500µm (extracted by coffee machine)>500-600µm (extracted by coffee machine) > condensed powder.
The concentration order from high to low of tanshentone II A is 600-710µm (extracted by coffee machine) > 125-500µm (extracted by coffee machine) > 500-600µm (extracted by coffee machine) > conventional boiling method > condensed powder. ESMB with the powder size between 600-710μm extracted with espresso coffee machine has higher concentration of salvianolic acid B, tanshinone IIA and sodium danshensu. At the same time, the coffee machine extraction method requirs less time and less sample mass than the conventional method. The HPLC profile of ESMB with the powder size between 600μm -710μm is shown in Figure 4 . The HPLC profile of commercial condensed SMB powder is shown in Figure 5 . 
The levels of IL-13, IL-18 and TNF-alpha in the peritoneal fluids
As shown in Figure 7 , the levels of IL-13 in the peritoneal fluids of ESMB group, Danazol group and Sham group were significantly higher than those of the Model group (P<0.05). The levels of IL-13 in the peritoneal fluids of ESMB group and Danazol group were significantly lower than those of Sham group (P<0.05), and there was no marked difference between ESMB group and Danazol group (P>0.05). 
Discussion
In the present study, CA125, IL-13, IL-18 and TNF-alpha were chosen to reflect the effects of ESMB on the model rats with endometriosis. Serum CA-125 measurement is now a consolidated method for diagnosing endometriosis, and the serum CA-125 values were found significantly elevated in patients with ovarian and mixed endometriosis lesions ( A liquid chromatography/tandem mass spectrometry (LC/MS/MS) method was developed and validated for the determination and pharmacokinetics of danshensu in rat plasma samples using ferulic acid as internal standard (IS) and the validated LC/MS/MS method was applied to a pharmacokinetic study in which the extracts of SMB (ESMB, containing 40 mg/g danshensu) was administered orally to rats at a single dose of 200 mg/kg in 2% water (Li et al., 2008) . A dynamic continuous ultrasound-assisted extraction with high intensity ultrasonic probe (CUAE-HIUP) combined with solid-phase extraction (SPE) for preconcentration and clean-up of the extract prior to high-performance liquid chromatography (HPLC) determination of the main biological active ingredients, sodium Danshensu and four tanshinones (dihydrotanshione I, tanshinone I, cryptotanshinone and tanshinone IIA) from root of SMB has also been developed in a recent study. and the method was successfully applied to the determination of the five biological active ingredients in root of SMB and SMB-containing pharmaceutical formulations (Yang et al., 2007) .
In the present study, three extraction methods for SMB were compared, which are the samples extracted with conventional method, the sample extracted with espresso coffee machine and the commercial condensed powder of natural products. The extraction efficiency of the ESMB samples range from 600μm to 710μm is the highest. We determined tanshinone IIA, salvianolic acid B and danshensu in the ESMB of different extraction methods. Further studies are needed to be conducted on the other potential mechanisms involved in ESMB relieving endometriosis.
